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(54) METHOD FOR MANUFACTURING SPHERICAL COMPOSITE POWDER 

(57)Abstract: 

PROBLEM TO BE SOLVED :To provide a method for manufacturing a polymeric spherical composite powder 
having a filler that improves mechanical, electrical and thermal properties on the surface or inside of the 
composite powder. 

SOLUTION : The method of manufacturing a spherical composite powder comprises a step of heating and 
mixing a thermoplastic resin composition substantially consisting of a thermoplastic resin and at least one kind 
of fillers together with a dispersing medium that does not compatibilize with the composition at a temperature 
of the melting point of the composition or higher to disperse the mixture to a state of fine particles, and a step 
of cooling the fine particles obtained to a temperature of at most the melting point of the composition to 
obtain fine substantially spherical bodies having a mean particle diameter of 0.01-1,000 
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- * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim (s)] 

[Claim 1] (1) The thermoplastics constituent which becomes substantial from thermoplastics and at least one 
sort of bulking agents Heat and mix to the temperature more than the melting point of this constituent with a 
dispersion medium without this constituent and compatibility, and the particle of the process (1) distributed to a 
particle and the thermoplastics constituent (2) Obtained is cooled to the temperature below that melting point, 
abbreviation whose mean particle diameter is about 0.01 micrometers or more about 1,000 micrometers or less 
— the manufacture approach of the spherical composite powder object characterized by including the process 
(2) used as a spherical composite powder object. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the spherical composite powder 

object of a thermoplastics constituent. 

[0002] 

[Description of the Prior Art] In recent years, synthetic macromolecule, especially a thermoplastics independent 
spherical particle are manufactured by emulsion polymerization etc. Moreover, the composite powder object 
which covered the layer which contains various detailed fine particles on the front face of the spherical particle 
of thermoplastics is also well-known. For example, the charge of makeup which coated the metallic-oxide 
particle and/or the metal hydroxide particle in mechanochemical on spherical resin powder (JP,8-59433,A), The 
endocyst mold composite powder object which made various particles including a pigment contain inside a 
particle, For example, there is application public presentation about endocyst mold composite powder objects, 
such as a composite particle (J P,9-30935,A) which distributed titanium oxide and zinc-oxide pulverized coal 
inside resin fine particles, and a composite particle (JP,10-231232,A) which distributed the color pigment inside 
resin fine particles. However, the manufacture approach of a spherical composite powder object of the 
combination of thermoplastics and a bulking agent being limited and having desired particle diameter is not yet 
established, either. The thermoplastics constituent which combined thermoplastics and an additive freely is 
chosen, and, moreover, the manufacture approach used as a composite powder object with the particle 
diameter of a request of this constituent is desired strongly. 
[0003] 

[Problem(s) to be Solved by the Invention] The technical problem which this invention tends to solve is 
mechanical, electric, magnetic, optical, or offering the manufacture approach of a spherical composite powder 
object of having the organic bulking agent which improves a thermal property, inorganic bulking agents, or such 
mixture on the interior or a front face. This invention tends to offer the approach of manufacturing the spherical 
composite powder object of the thermoplastics with which the bulking agent which covers ultraviolet rays, a 
visible ray, infrared radiation, line of magnetic force, an electron ray, a radiation, etc. was distributed inside 
simple. The still more detailed technical problem of this invention will become clear from the following detailed 
explanation. 
[0004] 

[Means for Solving the Problem] Many above-mentioned technical problems of this invention were solved by 
the following approaches. The thermoplastics constituent which becomes substantial with namely, a dispersion 
medium without this constituent and compatibility from term 1 (1) thermoplastics and at least one sort of 
bulking agents Heat and mix to the temperature more than the melting point of this constituent, and the particle 
of the process (1 ) distributed to a particle and the thermoplastics constituent (2) Obtained is cooled to the 
temperature below that melting point, abbreviation mean particle diameter is about 0.01 micrometers or more, 
and is [ abbreviation ] about 1,000 micrometers or less — the manufacture approach of the spherical composite 
powder object characterized by including the process (2) made into a spherical microsphere. Moreover, the 
desirable embodiments of this invention are enumerated below. 

The manufacture approach of term 1 publication of mixing at least one sort of bulking agents with term 2 
thermoplastics, and carrying out the process which forms the thermoplastics constituent which becomes 
substantial, and the process which distributes this thermoplastics constituent to a particle from both to 
coincidence. 

The manufacture approach of the term 1 publication including the last process which precedes with term 3 
process (1 ), mixes thermoplastics and at least one sort of bulking agents, and obtains a thermoplastics 
constituent. 
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- a term 4 — the manufacture approach given in the term 1 thru/br term 3 any 1 term which uses beforehand 
the thermoplastics ground mechanically or its constituent for a suitable grain size. 

The manufacture approach given in the term 4 whose term 5 average grain size is about 1mm or more 10mm or 
less. 

The manufacture approach given in the term 1 thru/br term 5 any 1 term heated to the temperature more than 
the melting point after mixing beforehand well term 6 thermoplasticity presentation resin or its constituent, and 
two or more dispersion-medium mixture that contains a solid component in ordinary temperature (25 degrees 
C). 

a term 7 — the manufacture approach given in the term 1 thru/or term 6 any 1 term at least one sort of whose 
bulking agents are an inorganic bulking agent, organic bulking agents, or two or more sorts of such mixture. 
The manufacture approach given in the term 1 thru/or term 7 any 1 term whose melting point of term 8 
thermoplastics is 30 degrees C or more 300 degrees C or less. 

The manufacture approach given in the term 1 thru/or term 8 any 1 term which heats at 10 degrees C thru/or 
temperature high 200 degrees C from the term 9 melting point, and is mixed. 

The manufacture approach given in the term 1 thru/br term 9 any 1 term chosen from the group which term 10 
thermoplastics becomes from polyethylene, polystyrene, nylon 6, Nylon 66, Nylon 1 1 , Nylon 12, Teflon, and 
ethylene and a vinyl acetate copolymer (EVA). 

The manufacture approach given in the term 1 thru/or term 10 any 1 term whose term 11 dispersion medium is 
a poor solvent (precipitant) to a thermoplastics constituent in the range of a room temperature thru/or the 
heating temperature of a process (1). 

After cooling this resin constituent and mixture with a dispersion medium below to the melting point of this 
constituent following term 12 process (2), to (3) this resin constituent, are a poor solvent and this mixture is 
mixed with the expansion solvent which is a good solvent to a dispersion medium, the process (3) which makes 
this composite powder object suspension, and (4) — the manufacture approach given in the term 1 thru/br 
term 1 1 any 1 term which carries out the process (4) which separates the spherical composite powder object 
made into the purpose from this suspension. 

The manufacture approach given in the term 1 thru/or term 12 any 1 term term 13 mean particle diameter is 1 
micrometers or more, and is [ term ] 100 micrometers or less. 

[O005] This invention is explained below at a detail. The thermoplastics of this invention is resin which has 
plasticity with heating, and when forming compound spherical fine particles, it serves as a binder holding a 
bulking agent. Much synthetic macromolecule corresponds to thermoplastics. A desirable example by this 
invention Polyethylene, polypropylene, a polyvinyl chloride, polystyrene, and polyamides Especially Various 
nylon, for example, nylon 6, Nylon 66, Nylon 610, Nylon 612, Nylon 1 1, Nylon 1 2, Nylon 46, and polyester For 
example, polyethylene tele FUTATO, a polycarbonate, a polymethyl methacrylate, Polytetrafluoroethylene, 
polyvinylidene fluoride, polyvinyl acetate, Polyacetal, polysulfone, polystyrene, a methyl-acrylate methyl- 
methacrylate copolymer, An acrylonitrile styrene copolymer, ethylene and a vinyl acetate copolymer (EVA), 
They are addition polymers, such as an ethylene acrylic-acid copolymer, an ethylene propylene copolymer ABS 
plastics (acrylonitrile butadiene styrene copolymer), and a thermoplastic elastic body, for example, styrene 
butadiene block polymer etc. 

[O006] Thermoplastics may be mixture, two or more sorts of thermoplastics, congener or thermoplastics of a 
different kind. When the component of thermoplastics mixture (polymer blend) of a different kind is immiscible, it 
is desirable. to make distribution of a bi-phase improve using a compatibilizer. Furthermore, the so-called 
polymer alloy which ******(ed) the mixed state preferably can be used for this invention. Thermal-resistance, 
tough nature, and granulation nature is improvable using a polymer alloy. As an example of a polymer alloy, 
polyphenylene oxide (PPO)/polystyrene (PS), P olybenzimidazole (PBI)/polyimide (PI), PPO/ABS, 
ABS/polycarbonate (PC), polybutylene terephthalate (PBT)/PC, PET/fC, PBT/PET, PBI/Pl, nylon / 
denaturation polyolefine, PBT /denaturation polyolefine, nylon /PPO, ABS/nylon, ABS/PBT, nylon/PPO, 
nylon/ABS, and nylon/PC can be mentioned, and other examples are indicated by the edited by Society of 
Polymer Science, J apan, the tip polymeric-materials series 3 "a high performance polymer alloy", etc. (Heisei 3, 
M aruzen). 

[0007] The bulking agent of this invention has mechanical, electric, magnetic, optical, or the property in which a 
thermal property can be improved, is mixture, at least one sort of organic bulking agents, inorganic bulking 
agents, and these two sorts or more of bulking agents, congener or a bulking agent of a different kind, and is a 
component in which thermoplastics and mixing are possible. The absorbent of the matter absorbed thru/or 
scattered about in ultraviolet rays, a pigment, a color, an infrared absorption agent, an electromagnetic wave, or 
a radiation etc. is contained in the bulking agent of this invention. When the example of the bulking agent of this 
invention is given, they are titanium oxide (titanium white), a zinc oxide, ferrous oxide (red ocher, Synthetic 
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Ochre, iron black, ultrafine particle ferrous oxide), a lead oxide, an aluminum hydroxide, an aluminum hydroxide, a 
zirconium dioxide, titanium nitride, zirconium nitride, a selenium dioxide, silicon carbide, silicon nitride, boron 
carbide, boron nitride, ulmin acid strontium, etc. this invention — setting — the need — responding — a 
function — differing — or the two or more same different bulking agents can be used together. Although it is 
desirable to make it contain inside the spherical particle of thermoplastics as for a bulking agent, you may make 
it cover a particle front face. Moreover, surface treatment is beforehand performed to the bulking agent, and it 
is good even if easy in the endocyst to thermoplastics, or covering. In the process distributed to a particle, the 
endocyst to the thermoplastics of a bulking agent and covering can also be performed. With "it consists of 
thermoplastics and a bulking agent substantially", other components are 10 or less %of the weight preferably 
20 or less %of the weight, and it means that the property of a bulking agent is not checked. Although there is 
especially no limit if this constituent is distributed and corned at all by the loadings to the whole thermoplastics 
constituent of a bulking agent at a particle, generally it is 20 or less % of the weight 0.1 % of the weight or more 
50 or less % of the weight 0.1 % of the weight or more 90 or less % of the weight 0.1 % of the weight or more still 
more preferably preferably. 

[0008] In the distributed process of the aforementioned process (1), the dispersion medium of this invention 
forms the continuous phase for making a particle distribute a thermoplastics constituent, and does not have 
thermoplastics and compatibility. If it does not have compatibility, in heating temperature, it will say not having 
1 % of the weight or more of solubility. A dispersion medium does not have compatibility to thermoplastics 
preferably, but it is desirable that it is a poor solvent preferably. Here, a poor solvent will mean a solvent with 
which the solubility of the thermoplastics decreases, if it adds in the thermoplastics solution in predetermined 
temperature. You may be the mixture of two or more dispersion media, and the dispersion medium of this 
invention is crossed to the range of the heating temperature of a process (1) from a room temperature to a 
thermoplastics constituent, and it is desirable that it is a poor solvent. To a thermoplastics constituent, the 
dispersion medium of this invention is capacity and is used five or less 0.5 or more times. 
[0009] The desirable examples of the dispersion medium of this invention are polyalkylene oxide, for example, 
polyethylene oxide, a polyethylene glycol, polyvinyl alcohol and its derivatives (acetalization object etc.), 
polybutene, a wax, natural rubber, synthetic rubber, for example, polybutadiene, styrene butadiene rubber, 
petroleum resin, etc., and are independent about these, or can be combined and used. The thing of different 
polymerization degree is marketed, and by combining these components suitably, polyalkylene oxide can be 
adjusted so that a dispersion medium may have desired viscoelasticity in the distributed temperature of a 
process (1). 

[0010] this invention — setting — the melting point of a thermoplastics constituent — a differential scanning 
calorimetry (DSC) — the melting point measured by law is said. The melting point of the thermoplastics 
constituent which becomes substantial can be approximated with the melting point of thermoplastics from 
thermoplastics and an inorganic bulking agent. The melting point of various thermoplastics is indicated by the 
engineering data of handbooks and a manufacture manufacturer etc. (for example, the volume practical use 
plastics lexicon and on ingredient, enlargement and revision, 320 pages, Table W (1993, industrial Investigation 
Committees issue).). For example, the melting point of Nylon 12 is about 180 degrees C. As for the melting point 
of thermoplastics, in this invention, it is desirable that it is [ 30 degrees-C or more ] 300 degrees C or less. The 
temperature of the particle distribution process of a process (1) is heated to 10 degrees C thru/or temperature 
high 200 degrees C, and is preferably heated to 20 degrees C thru/or temperature high 150 degrees C, and 
mixing is more desirable than the melting point of the thermoplastics to be used. If heating temperature is too 
low, a thermoplastics constituent will tend to become fibrous [ which was distributed by the particle, was hard 
and twined ]. If heating temperature is too high, since a pyrolysis etc. happens, it is not desirable. 
[001 1] In the manufacture approach of this invention, especially the approach and equipment for distributing a 
resin constituent in a dispersion medium in a process (1) at a particle are not limited. For example, a roll, a 
Banbury mixer, a kneader, a single screw extruder, a biaxial extruder, etc. can distribute. By the granulation 
approach of this invention, it thinks and to determine grain size is considered by wet agitation granulation by 
balance of the shearing force by churning which is a group, then force in which a particle is divided, and the 
viscoelasticity of a constituent and boundary tension which are force of holding a particle. In order to acquire 
uniform grain-size distribution, it is desirable to make the viscoelasticity of the shearing force by churning and a 
constituent into homogeneity, and, for that, it is desirable to make the temperature distribution inside that 
disperser into homogeneity, using the disperser of closed mold. 

[0012] In this invention, after cooling a thermoplastics constituent and the mixture of a dispersion medium 
below to the melting point, this mixture is mixed with the expansion solvent which is a poor solvent of this 
constituent and is a good solvent of a dispersion medium after a process (2), and it is good for it also as 
suspension of a composite powder object. In this case, after cooling this mixture, a crusher etc. grinds, 
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- pelletizing by the pelletizer or fabricating with an extruder, a roll, etc. in the shape of a sheet, it may be 
immersed into an expansion solvent. 

[0013] As an expansion solvent, water, organic solvents, and such mixture can be used. As a dispersion medium, 
if polyalkylene oxide is used, water can be used as an expansion solvent. The spherical composite powder 
object made into the purpose is separable from the suspension of a composite powder object combining 
centrifugal separation, filtration, or these approaches. If needed, the separated composite powder object is 
used, after drying. Moreover, the succeedingly suitable matter performs surface treatment on an endocyst mold 
composite powder object, and it is good for it also as endocyst and a covering form composite powder object. 
The approach of covering a metallic oxide (oxides, such as iron, zinc, aluminum, a zirconium, a cerium, and 
cobalt) in mechanochemical to an endocyst mold composite powder body surface is also employable, using wet- 
grinding equipment as the approach of surface treatment (J P,8-59433,A). 

[0014] according to the manufacture approach of this invention — mean particle diameter — about 0.01 
micrometers or more — it is — the abbreviation for about 1,000 micrometers or less — a spherical particle 
(only henceforth a "spherical particle") can be obtained, here — " — as for abbreviation spherical", the ratio of 
rectangular cross 3 shaft of a particle says two or less thing, abbreviation — it cannot be overemphasized that 
a true balHike particle is included in a spherical particle. In about 0.01 micrometers or more, it says that 
several [ 0.01 -micrometer /\A is included. In about 1,000 micrometers or less, it means containing to a thing 
with a particle diameter of several mm. Preferably, it is 0.01 micrometers or more and is 1 ,000 micrometers or 
less in mean particle diameter. Especially, mean particle diameter is 1 micrometers or more, and a particle 100 
micrometers or less is preferably used for many applications. Moreover, particle diameter can be measured with 
an electron microscope, an optical microscope, etc. The mean particle diameter of this invention means the 
number average of the diameter of a particle. 

[001 5] The spherical composite powder object of this invention can be used for the support for a cosmetics 
additive, lubricant, a minute spacer, and biochemistry, the toner for copying machines, a magnetic fluid, an 
electroviscous fluid, conductive paste, electrostatic and an antistatic agent, an electromagnetic-shielding agent, 
a radiation shielding agent, a plastics magnet, a piezo electric crystal, a pyroelectric material, a dielectric, a 
photocatalyst, the magnetic fine particles for a cancer warm temperature therapy, the charge of a reflector, a 
CMP (Chemical Mechanical Polishing) slurry, etc. 

[0016] Generally a with a 3-micrometer or more mean particle diameter [ 15-micrometer mean particle 
diameter ] thing is preferably used for cosmetics combination. The spherical particle of synthetic 
macromolecule has the rolling effectiveness, and the mileage of cosmetics is good and gives the feel which 
carried out dry one. Moreover, since press nature improves in combination for a press product, workability 
improves and it is effective in prevention of a crack. A spherical composite particle can add the function which 
a bulking agent has, maintaining these properties. The spherical composite particle which connotes titanium 
oxide or a zinc oxide serves as a compounding agent for ultraviolet-rays prevention. In addition, as an object for 
cosmetics combination, the fine particles used for cosmetics from the former, oils, a surfactant, an ultraviolet 
ray absorbent, a ** agent, a germicide, antiseptics, an antioxidant, perfume, and coloring matter can be blended 
with coincidence. 

[001 7] specific gravity — one or less line — a compound with the large atomic number can be blended with 
synthetic macromolecule, and the composite powder object made into the same specific gravity as water can 
be used as electric shielding media, such as a neutron beam, all over a reactor. In this case, it is also desirable 
to copolymerize ionic dissociation radicals, such as an acrylic acid, in synthetic macromolecule, and to prevent 
a meeting of a particle. 

[001 8] The composite powder object which connotes an aluminum hydroxide or an aluminium powder object is 
effective in electric shielding of an electromagnetic wave and static electricity. 

[001 9] In this invention, an example with desirable elements, such as thermoplastics, a bulking agent, a 
dispersion medium, and an expansion solvent, or the mode which combined two or more [ of arbitration ] from 
the desirable range of process conditions is a still more desirable embodiment. Although the example of this 
invention is given to below, this invention is not restricted to this. 
[0020] 

[Example] After mixing well die amide 1640(Nylon 12) 1 kg and 30g of titanium oxide by example 1 Daicel 
Chemical Industries, Ltd. with the polyethylene glycol P200000 by Sanyo Chemical Industries, Ltd., and 1 .3kg, in 
the pressure kneader of a biaxial mold, it mixed heating at 230 degrees C at homogeneity, and distributed to the 
particle of titanium oxide endocyst nylon. After cooling the obtained mixture at about 150 degrees C, it mixed 
with 201. of water which is a dispersion medium, and considered as the suspension of a titanium oxide endocyst 
nylon composite powder object, after separating the composite powder object made into the purpose with a 
centrifuge method and a filtration process, stoving was carried out and the titanium oxide whose mean particle 
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diameter is 6 micrometers was connoted — the true baiHike nylon composite powder object was acquired 
mostly. 

[0021] example 2 example 1 — setting — Sanyo Chemical Industries, Ltd. — it changed to the polyethylene 
glycol P200000 of make, and titanium oxide was completely similarly connoted except using the polyethylene 
oxide R150 made from Akinari Chemical industry — the true baiHike nylon composite powder object was 
acquired mostly. 

[0022] in example 4 example 1, it changed to the die amide 1640 by Daicel Chemical Industries, Ltd., and nylon 
6 M 1 041 LD (nylon 6) of Toray Industries, Inc. was used, and it changed to 30g of titanium oxide, carried out 
similarly except using a red ocher pigment (Fe 203) submicron [ by the pure chemistry company ], and the red 
ocher whose mean diameter is 10 micrometers was connoted — the true baiHike nylon composite powder 
object was acquired mostly. 

[0023] in example 5 example 1, it changed to the die amide 1640 by Daicel Chemical Industries, Ltd., and EVA 
resin URUTORASEN of TOSOH CORP. was used, and it changed to 30g of titanium oxide, carried out similarly 
except using a submicron red ocher pigment (F203), and the red ocher whose mean diameter is about 50 
micrometers was connoted — the true baiHike EVA composite powder object was acquired mostly. 
[0024] Except using the polyvinyl chloride (P VC) containing the stabilizer of 61 % of examples instead of the die 
amide 1640 (Nylon 12), and changing to the pressure kneader of a biaxial mold and using a continuous system 
extruder, it was able to carry out like the example 1 and the PVC composite powder object which connoted 
titanium oxide was able to be manufactured to continuous system. 

[0025] instead of 30g of example 7 titanium oxide, except using lOOg of ulmin acid strontium powder by 
Nemoto& Co., Ltd., it carried out completely like the example 1 and ulmin acid strontium was connoted — the 
true baiHike nylon composite powder object was acquired mostly. 

In example 8 example 1, it has carried out similarly using the die amide 2140 or die amide E62MS3 instead of 
using the die amide 1640. In example 9 example 1, it changed to the polyethylene glycol P20000, and has carried 
out similarly using P 1 1000 or P6000. 
[0026] 

[Effect of the Invention] By the manufacture approach of this invention, it has desired particle diameter and the 
composite powder object of the uniform thermoplastics of particle size distribution can be acquired easily. The 
spherical composite powder object which connotes a titanium white to nylon can be blended with cosmetics as 
a slipping agent with the ultraviolet absorption effectiveness. The nylon spherical fine particles which connote 
red ocher can be blended with cosmetics. Since the synthetic-resin composite powder object which connotes 
the so-called light storage agents, such as ulmin acid strontium, is excited by ultraviolet rays in the daytime and 
emits the light at night, it can be used for a traffic sign painted on the road, a guard rail, etc. This invention can 
be used for the manufacture approach of the spherical composite powder object of the thermoplastics which 
supports an enzyme again. 

[Translation done.] 
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